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mmtfit^ INtBLLIGKNCE SYSTEMS TFC KNOT.Qfiv ««,t tq^" 
. TH^I APPLICATION CLAIMS BENEFIT 
APPLICATION SJEMAL NIJMBER 60/42M^ 

gPRPQSlB 

• Epablc digital combacon a battlefield 

• To advance hdipelatid secudty technology into randomly patrolled mobile system 
• ; To keep airport perimeters and access under secured security control system 

• Safeguard personnel against baeterttl bactej g^ caused by the launching of weapons of 
inass destriictiQn, 

•. To reduce the hassles it^olve jpyolved in airport securities aiid procedures while abo 
improving and safeguarding the lives of occupants. 

• To monitor batdcfield personnel, thfe tfieir heartbeat, and their respiratory system. 
. « To monitor batdefiicld <^emies> ^ 

• Enaibks wireless digital aetwprk for homeland security and army personnel 

• To advance technologies that will enable flight attendants to self-protect the safety of an 
aircraft and its occupajatSi. 

; ,•■ Impipve homeland i>ecutity stancbud when defending an assigned area of the building. 

• To improve security, standards on transit trains, trucks, and buses and the like.. 

• Besides baxtiexs or security guards, drivers will saf(e^;uard their buses against explosi^res, 
chemical pr biological agents, ajad driigs s 

. • / Nuclear power pkuits access restriction wiU be be^ 
' . ■ • To improve security standards on power plants such a$ nuclear powet plant and the like. . 

• To i i ifte ^ nte enable in novative military aA^aaee advanced combat system. 

• To enable detecdon of weapons of mass destruction or when a chemical pr biological gas 

• ' has been used in a bjeitdefield aft d> it ensures timely evaonates evacuatic^ of the area' so 
. afffectcd. 

> To eoibfedetwdon of aridMaxspot!e,b^^ 
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PIRf n i}^ THE INVy^ftp^OT^; 

A home Jind iatcmscnr jya y au'j Homeland rn temgence Systems Technology ^'k-UST' for 
monitomig hoinclanJ 5*7cvuity 

detachable interior for thcttiial insulation and wireless communication through it^ receptors 
that arc optically kiio^lrdgeablc and communicative such that deadly and explosive devices 
arc detected by the outfit and the detection information is communicated throu^ sensors 
on the outfir ot jacket insukcors to die attached recep^ 

enable amplified Welcs.>« communication thereon. The outfit protects the body against body 
' baeteflfll bq<^t^ria from ^v'<japons of mass destruction and also takes pulse respiratory' data 

of petsonn^el, enabling the receptor to report all communicative data and detected 

information to the centriil security reporting stations or network. The stations pr network . . 

have interactive links with other law enforcement networks to enable instant response to 
. anticipatory att^k . 

BACKGROUND OP THE INVENTlO^f ; 

Ptevious bioiogicat, chetnical, and explosive detection devices have been di&vdoped and 
mounted on fixed jpositions to perform their asdgned tasks, such as locaticg explosive 
devices thtough scnson^ ^lit the gateway of airports, ox doorway of government buildings. 
StiD, some undetecjxed explosives have been used to blow off planes and bus^ 
because some how, the prior devices failed to detect the explosives at the time they were un- 
wrapped ficoni tiieir carefully sealed plastics. Odier detection devices are $o disturbing when 
.u$.ed..<»a their portable crivirbhment around the aixpott and government buildings to detect 
weapons of mass destruction' on ones body. More so, terrorist groups are expanding .the . act 
of suidd^ bonibing technotogics. which arc s t atiarically strategicaHy planned for Wnd cAtti&A 
on the public streets- public ttanspottations, recreational ehvirpinments, ot outside ^ some 
government buildijiigs. With the suicide, bomber^s strategic selection of Key targets and . 
location to perform auch deadly acfe, current detection system has no way of sensing that . 
a. padced car widi cigplossvcs and the like is in fix)nt of any of these locations and the lih e 
waiting to be actiyared 

Sopie technologies tixjf: fc^cusing more on only signal interception, but h&9 have no way of 
detecting an explosive that is ina parked car, or on the body of a. person entering a bus* or 
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The dielectric fonction of the layet is modeled with a basis set of dainped. hamxojoic 
osdUatots closely spa<;<;d in frequency, with equal damping constants and sipadng. Tlie 
attays of osdllatojcH are ipcated.in the spectral r^ons where absorption, is e2;pected in the . 
film. Dibdng.rhe fit, the. amplitudes of the oscillatots, high frequency dielectiic constant, and 
layet thickness are .varicd .to fit the model to the measured data. By combiniag model-based 
.infrared spectral .arulysk with high performance reflectometty hardware, it is possible to 
extract quantitative data on multiple parameters related to film properties. Hiese have a 
unique sensitivity to filtn composition, which is applicable to a wide range of fOms. including 
ultrathin QSEttes 02£ideSr doped semiconductors, and complex materials siich photoresists 
and low-k dielectrics, the high accuracy reflcctometer characterires . the reflectance of 
ultrathin. gate oxide? and chemically amplified deep ultraviolet photoresist thin films. The '■ 
gate oxide reflectance d^ta is related to the. deposition time needed to model the thennal 
oxidation growth kineticts. ' The H-LIST set goal is to employ non-desttuctive. measurements 
on every product wafer as a means of gathering data and infottoarion needed to control the 
process of monitorufig biological or chemi^ gases or weapons of noass destmction in a 
confined enviroxwnent, Ulttaviolet visible i:eflectometrj' and eUqisometry .could also be 
employed in the outfit detection with othei: widely accepted method for prodiiction . 
monitonxig of ttanspareni thin.filrns. 

BIUEi? DESCRIPTION QF THE DRAWINGS 

In Qcdcr that the invcati<.m tiiay be tcadily carried into efifcct, it will now be dbpribed with 
reference to the accompanying drawings, wherein: 

Figure 1 is seen co rcptesettt a piezoelectric quartz and receptor traniducex on a scnsoted 
jacket connected to a receptor;. 

Figure 2 is seen to tcpresent an officer randomly patrolling an environmerit. 
Figure 3 is ac^n to xepte^etxt a cantilever beam system on a sensoted jacket connected to a. 
•receptor. 

Figure 4 is seen to represent a piezoelectric and micro electro-mechanical system on a jacket 
cocinected to a receptor. ■ 

Figure 5 is; SCOT to represent a tecq>tor and a wearable sec Section AA is a cutout 

view of the receptor. . . 
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gases (7CK>)/ . had beef) , Figure 1 is seien to show a piejwekcttid device wth. a 

piezoelectric cty^ftaliCaOO), which aJWg antibodies (270) to be coated irith . the crystals to 
. eaabk inultipk. use porentiflls in a solid, liquid, gaseous , and explosive detections in all 
<^yironment, induaitog . mjlitaxy, customs, CIA, FBI, cheinical fimis, biological jBtina, 
iadteactiy« 6ttns, healthcai^ . h^^ facilities, commctdal industries tnonitocbg and 
' healthcat^ toonitotwg^ transit buse?, buses and transit trains, aad airports, nuclear power 
planis the like, A. piezoelectric device incorporates an ibmunologicalty active sensing, 
element in the outfit (tOa) wi^ clecttonic transducer (315), for. sensing antigen/anlibddy . - 
. concentrations by dkict changes in the transducer output (317) and converts 
■ imnm noreacrion activities': into different physical signals. 

The antigen/anabQdy afiSiiity reactions arc identified directly by mcasuriog the fircquency 
. .. change of an eniHurpxunent, which corresponds to a tnass change of the sensor surface. The 
present invention is dc$i^fls4 with high sensitivity and lew lowers power supply automation . 
to speciiBc- detection of deadly weapons* The invention consists of antibody coated - 
pieajoelectric <juartz cr^^stal transducer (315) and signal-processing systems, causing coated . 
crystals (A) to selectively vibrate at fundamental harmonic frequencies. The cdatuJg traps 
particulates that change the effective mass (265) on the sensing surface that enables a change . 
in oscillating frequency: of .the antibody-coated crystal (A). A change in the osalktion 
enables signal communication, reaching central security monitoring stations (70) and other 
ageixdes (80) or netwoiics wtule also identifying the chemical and biological mass that has 
been detected based oxX the impacted crystal or spedfically on the coated region of the 
recognition pattern. The device particularly employs transducer (315) for detection and 
integrates with the pietoclectiic crystal technology. 

Antibodies (270) are coated on the a^stak of the piezoelectric (180) at specific harmonic 
hddal positions ib enabk. a <ihange in mass that will ca\iae a change in die fixquency of the 
associated hanhonic. l^^t is^. fil.change in mass (265) changes harmonic frequiencieis of the 
dfitedtion matcriaiL f-igure. 6 further shows a functional block diagram of the receptor (110) 
: ; with sensors (200) for further detection of the presence of particular biological and chemical. 
. . mi ^cplpsives> and eniirbles detection of oscillating £cequencie$ of two crystal cltxe to their 
. absolute frequency shift A transmitter (311) generates radio frequency signals and sends 

PA(£6/27*RCVDAT1/16/20076:41:16PM [Eastern ^^^^ 



18/07/2806 23:08 3018083531 



TABE JOSEW 



PAGE 



detected signak to o. frequeney-tpoduktbg leceiver (312). The FM lecehrer (3X2) tettiyea 
, si^ials from the Radio fit4^*ncjr idetttification "RFID". chip (200a) thtoii^ die ch^'s 
anteitaa (201), dccpdips die signajs, and infonna && centtal sjecutity inofliitoniig statiim (70) 
of die sensed agent bajj^. on die pattern lecognition of tibe foreign wave iii di6,tadio wave 
i&^u(inci«is aod die like. TTie sensots (200) at (200a) and decoder (314) ate cbtmected to a 
. <ietecdoa tjoetnoty (2^1) fot teperidvc signaling, and die encoder (313) and the tfaji^ttrissi^n 
control. (194) ate connected to an analyte chamber (195), while die btcpteocy ttansmittet 
(311) is connected fo th«. encoder and die tiananjission cootiol (194) to eiiablc teal, titoe 
intetacdye conttol tneans, detecpon means, and teporring tneans to fibei towets ot networks 

The tmsniisMofl. conttt)! (194) provides infottnation about detected agent's status to avoid 
■falje recognition of the said agent due to unidiiecdoaal prcssute effect on, die wave's padi. 
Sjgnils ate coded attdiscm to and from the transmitter (311) to die FM receiver (312), The 
ttanauuttet (311) ftanstniias condhuous and teperitive coded signals until diey are teceived by 
. die ccntial'secunty niopiroring station (70) ot network (69). The sensors (200) or (200a), 
ttansmittet (311), det^crot (290), and die FM receiver (312) are die basis of the wireless 
communication for homeland security monitoring and enable unifprmed aimy personnel or 
officers (35) to monitor rhe deployment of deadty agenw and die detection of other wiapons 
of mass diesttuction widiitx .a defined eoLvitontnent. The officers (35) wiU wea^ uxxif ojDtn ' 
jacket (10) ot oth^t outfit (Ipa) which is electtonicafly etched with plurality sexisots (200) or 
(200a), and ifee. officers (35) Will be assigned to a detection Mrie, battlefield, ox environment 
(60) for monitoring, Tlie detection of anticipatoty suspicious person caxxyiog deadly gas 
(700) or ej^jilpsives (600) will not only produce, limited visual or audio s^al, but rather 
inform the officer . (35) through other means, such as vibration, whole wirelessly 
wmmimicating.to ceott«tl scjcwity monitoring stetion (70), wind fiber towers (71), ox at least 
a netwoA: (69)^ H-LIST uses iiadio ficcquendies means on its RflD chip (200sl) ojc teceptor 
(tiO) to leceive and transmit sensed data, which allows the use o£ cell phones (11 1) and two- 
way radios (1 12) connectipn ais auxiliary receptori to fiuthet add ptotectbn in the .honieland. 
security monitoring^ lo. some (embodiment, sensor (200) is seen to represent at least an 
RFiII> chip (2Qba) in the sizje of a^ 
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The chip (200a) Is efhbcdded in a $ilicon substrate (205) and etched in a micro-fibtod; 
material 220),. for ciwbCujg tcackii^ of cotnmunication betwcett tectonst netwotl^ and the : 
Kkis, and for en^blinjj i^^ conwnwiication between the sj^t^tn for the. instant 

inyentiqii and confiinuiu e a ? fee enabting commimi^fic^n thereof trith digital network facilities;- 
within, homeland ^cajpty ag^ncig£ and the military; and for detection of weapons .of mass • 
destruction such ^inrenna (201) is etched in the chip (200a) and &ced outward to f^ck . 
foreign objecibs traveling, through wind waves. The chip (200a) is caoobedded in a silicon 
substrati while the. antenna. (5Q1) is embedded in Ae chip (200a), The emWded chip 
(200a) with the antenna ^01) all embedded in die silicon substrate (205)-i5 then .etchjed in a 
. . niicro-fibercd matenaJi (220) for future use as a fcbtic material for an outfit (l(fai) ^esi^ed po. 
enable digital wireless network and mobile detection of weapons of mass destruction. ' In 
anodxer etnbodimerit, the micro-fabric material (220) is used for the design of innovative . 
military outEt with chip (200a) coded to detect enemy personnel and persons,' such as a 
terrorist cartyirig at least a weapon (600), or a guerilla fighter in his hidings, such that all . 
detections arc communicated to networks (69) or command post (70) or (71); 

The outfit (10a) is designed to receive input signals and to send out output signals liucough 
. its embedded antenna (201), for gathering data (^such aa that of a faUen soldier ;>rid his pufee. 
rate) and.equally eftabieij sends communication indicative of dead ot alh^c ao to whether or 
ppt a st^ff. is afr-e. . ;rhe system monitors heart beat and respiratory system; and 
communicatipn to at lea^t a network is enabled if the heart stops beating or the icespiratory 
system under goes a drastic change. H-list enables modetnisring homelatxd security and .. 
batdefield personnel on digital combat against any act of terrorism and / or guerilla style 
attack, wbexein all fidd communications are connected to a common network (69), (70) and 
(7.1). A typical example of a common network (69) is at least, the . oquipmctit - a eguipnieiif! 
used in a battlefield, that which arc used to attapk enemies or monitor enemy movements, 
wherein detection and conttnunication to battlefield personnel is enabled through the inscaint 
invci^tiDn: By networking homeland personnel and / or atmy personnel, whether . ' 
iadepcndendy or collectively, aUows a cohesh^e integration and coUabomrion through 
wirdfessly dhaiing of .field data to enable real time responses and devastating force of action 
tow^ds weakening enemy lines. In t he same a.similar. example of a typical network, the . 
embedded antenna (201). tn tibie RFID chip (200a) or sensor (200) is seen in die ipstanj . 
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myendoQ opetadng ^jj a rettjictstble device that reads infojcmation ixavelbg thiough waves^ . 
such a$ ta^o waves, ot micro-waves, aixd communicatXJDig mi siich mfottnation ^inttdtessly to 
c<>xiim«ad post computers at a a cotmxosx networic statio0 computers for analysis and 
instructions. 

. When the outfit (10a) of tike instant invention is ampUEed, the chip (2{)0a) will cn^it beams 
tjirough Ae aiitenn^i tnfean? (201), invisible beiims that will, travel through waves, such as 
radio/waves, nUctci-waves, ultrasonic waves and the like. Each emitting ^ve will catty 
certain icuriientand will ttavrf through a trained pattern to tc?id informatian that wfll enabte 
locating the exact location of weapons of roass destruction, or. activities in antidpato f y \ 
a nticipittioff of creating such weapons of mass, destruction, or location of enemy personnel 
A typical chip Fot ^e application of the instant invention is a radio frequency idenrificatiott 
chip (200a) "RFID CHIP" with the embedded antenna (201), wherein ifih-«^hteh both the 
chip (200a). and the . embedded, antenna (201) arc fmther embedded in a silicon substrate . 
(205) and then etched in a mi^to-fibered in^^ 

. 3j(qtet^ ThA micro^fibeted material (220), which is made of a non-ferrous material sucli as 
at least silver micco-fibets, innovatively rc-enforce$ the fabric and enables a wired outfit 
(lOa). It is anticipated , that the mcorpoxation of a non ferrous miaro-fibered material (220).. 
within the fabric fpt die outfit (10a) and die RFID chip (200a), or. silvet micrp-fibej: in 
patticular, will allow the electrical properries of the material used to respond to tempctature . 
conditions and also tespond to bacterial in human bodies created by the etivitoainental 
condition of the site, such as biological (630) or chemical agents (620) in the air. Such that^ 
m a real severe em'ironm<;nt93 w condition, the electrical properties of the sihrer micro- 
fiber (220) will reyers^ or bias the situation, enabling the system.to thejmostatically operate • . 
partly as an HVAC coiitrol system*s outfit (10a), pardy as an outfit (10a) designed for antt- 
bacterial device that fights biological and chemical agents that could possibly corned in 
. contact with the skip of a personnel wearing the said outfit (10)^ and largely as a protective 
and mcrtutoriflg .oiitfit (I pa^ devic^ for die detection of weapons of mass destruction and also 
for ttacfcmg heart beats arid respiratory systems of army personnel, wherein cotiununicatidh 
is enabled when, any ofWh detection is sensed^ Vf%e» Qiiee the chip .(200a) eticountei^ 
. detection, , wiijeless fcototn means is enabled dirough a receptor (110) that will 

.v.. ;. . ' • * / • 15* • • ' [' : - ' ' 
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ampUfy die communtcatioo $ign;3js or means to a tuetwork (69) of security agents or ioilitajcy 
petsonndL Such network (69) includes wind towers (71) for tracking, dowtl oth^ . terrorist 
activiticsf and ifltetactiviely comnxumcating with personnel wearing the outfit (10a) of. the . . . . 
mstant inyendbn at t^ 

The receptor (UQ). . has an ihserdon slot (llta) to be used by honjeland security agents, such . 
. that trained personnel would request an identificarion card (112) such as a driver's license 
ftom a real suspect in anticipation of an attack and insert the ID card (1 12) in the slot (1 j la). 
Tn?l^ng the drivej^s license in^^ the slot (111a) of tj»e receptor (llQ) wiU enable the ROM 
(112b) CO read the ID card (11.2) and communicate to the RAM (112a) ib access the database' 
(il3) where such ID infornMiti^ ig stored for retrieval, while a screen read-out (llSa) on the 
receptor will enable fun infoxnaaticMi. about the anticipatory suspect retrieved from at least a 
. . database (ll3) of driver's, ticenses. An 8-pin privacy indicator (SI) enables the receptor to 
cominunicate to an .officee in private when a weapon is sensed. The indicator has switch SI 
. as the display selector^nd correspond to cathode a, cadaode g, and cathode d cxf a 7-5egment 
common anode display jietttngs (Dl), The chip (200a) acts as a detection tool and wguld . 
enable intranet coinmunication means within global homeland security agencies or the 
' . military, making it vety possible for agencies to identify tteats or any object of terrorist attack 
. ;6r eneioiies at battle fields.. 

The RFID chip (2p()a) could be coded to identify members of the agencies such a* . 
battlefield personnel and; othct security personinel, and distinguish the said personnel £com 
^emies at batde &ont or terrorist personnel When the chip (200a) is coded; the system will 
provide means to feed trained security personnel and military personnel with rieliable, 
accurate, atxd. real . time . ibfbm^ about anticipatory act of tettorism or.any n^bbility of 
^^^y P.^^o^'i^'^ ^ a hiaittle field, iui innovative approach of combating any war. .The . 
technical characteristic^ of the RFID chip (200a) provide opporturii^ for.mnovaticwa in the . 
war of ttfdttcdstriandany oth^ The outjBit (10a) with the embedded RFID chip 

(2p0a) or the sensors of the instant invention will enable airport personnel weajcin^ the said 
outfit (10a) of the instant .invention sq be pro-active in their assignrixents in tfaat^ the system 
will read o£f irifoixiiation wallet, pocker book, or luggage and single oiit any one oif ^ch . 
luggage if detected Qr>uspccted of any weapon for extra checks; enabling a vision possible in 
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H-LISX That is, the fabric material used for autfits oi jacket insulation is teplaced.widi the 
technology. o£ die. instant inventioa to enable wireless and mobile detection of weapons' of 
mass destnictionj, such that the chip (200a) is etched in at least a siivcr inicto-fibfeced. material . 
(220) to etiableconducdonpf. body heat and fiij^ • . 

In anodier embodiment, thfe chip (200a) is etched in a battery-powered febric (220a) that 
etnppwei^ the sensot? ejtnbedded in the £ibric to amplify detection pattern, of weapons of 
mass diesttuction* The sejecthre recommendation of a silver micro-fiber (220) is to enable its 
many natural ptop<^cs^ ^uch as its anti-microbial and its ability, to eliminate static electricity 
. . by dissipating the static elecitric charges. Additionally^ its thermal ccrad^ctivity property 
' would enable innovative . hopieland security technologies. Hie chip (200a), wfaidi is a 
processor means, includes a pattern recognition technique for producing *^Sensin^^^ a 
contiX>fled coxnmunicadou signal and communica ong comnxuidcates any sensed detection to 
9 wireless.^ modem or conbral module tha t will contto l in mm. controls comrhunicatipn ■ 
wtrelessly to $ecurity /monitoring agencies or network (69) so as to optimise the protection 
against terrorism and nlgo monitoring hence monitor dfedbt ihg mobile capabilities to 
assigned terirprist locations. 

The system accepts input &om tfee security agents, security agencies, security stations,, aind 
guards in a j diticipatbri ' ^ anticipation of a terrorist act, such as suicide .bombiiJg. When 9uch 
detection is cjDiiinartt, the tsystem for the m&taat present invention will involve wind pattern 
towers to reach other^agencies for immediate reaction. The pattern recognition technique in . . 
this itistanfe invention procej(ses signals that are generated by objects and jjie said signals axe 
periodically modified by interacting with other objects in order to determine, which-^oae of. ; 
the da$$e$. the objects belong to — radioactive^ biolo^cal* chemical, and ejcplosives. The 
. . system as. introduced, in ihiS i^staAit invention ge^et^tes signals based on the detection of at 
.. least a class of the bbjecr. The system then dejtertmnes if the object is of a specified class 
and then assigns d:^e bbj^ecr to the specified class code, or sends out other s^ial if the object 
. is not a XDSXXsbex of any of the coded classes in the set. . The signab ibus generated are . 
. . electrical-s^pate iand. etiaanates from at least a transducer (315)- aod They are shown to. be 
vej^ s^itive/tb.xadiation 65om of mass destruction: The instant invention enables 

anttdp^tory. sensing, pan^ technique and further et^abks; c<»tximuaication to . 
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network (69) in anticipation pf tcttorist activities. Such anticipatory sensixSg. is hcxeby 
described id the insCaiit invention as Home Land Intelligent S vatem'a Tc ekftftfagy H^ty^ ^lanH 

. In other embodiment, the scn$Qi: (200) or (200a) is etched in a silver fibered tn^terial.(22P) to 
feon a birnetaUic layer to enable antibodies of chemicals and bio-molecule« for detection of 

■ Wgh explpsive substances in their solid, ^seous, and liqvud phases. The bimetallic kyet is 
inixed widi othee i*u^^ 

specififid detrctioo of teiroTOm 4evice Such matures suggest niicrp-iaycjcs of 

suffece.plasmon cesottartcc spect«>scq>e on the surface of the seasdt (200) and (200a) and 
then etch, the combination , on a silver micro>6bered material (220) to enable highly sensittv^e 
detection device for. ahu-tfsttotism application. These teaching combinations axe highly 
teHable for secvmty icijdnitoting and for detesction of weapons of mass destruction, which 
requires portable, mobile aUd . wireless networks (69), wind station netwodts, satellite 
. network tod the lijce/: IHs innovative approach to security and mo^^^ . 

■ all as military, Government, law enforcement, hospitals, industries, recteatibaal focUities, . 
, spotting events and fadlities, amusement facilities and aK die like ^teae. After die 

tJombinanoa has been etched on a silver micro-fibeted mateoBl.^^ 
desigp of an outfit (lOa), the outfit (10a) is then connected tp a reccptot (1.10) throu^ a. 
ribbon output twjinii^ 

the receptor (.110). then enipowers the outfit (10a) to enable hi^ specificity and low 
. detection lev^ for the design, application of security and monitoring, vad the detection of 
. weapons of mass destrijcti<>n. In introducing portable, mobile and wireless detection and > 
. communication systein, the lecejptof (110) will enable amplifictitipn of the setwots (200) and 
. (200a) a^i an the othutr embiedded sensors to allow speedy detection within a mobile 

, envirbnment ITiiis .ittijov-atiVe method of detection as prescribed in the .pr*»nt iQvenrioa is 
. sinaple in its .apphcaoons aiid very specific in its detection. Its wireless communication . 
. ineans to network stations pipyides coavenience to use. The receptor (110) is very specific . 

in. its an^is and it is self-diagnostic. The receptor (110) also, enables detection of 
. contraband substances yitKm A coatdner or luggage. Its CPU (141) enables inteicfeie tiieans 
between ihc sensors oii tbc .oatfit (lOa), die receptor (110), and the network stations to 
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citable wtemctiTre Qommumcarion tbeteof when detection is emment" Defection of vapoia 
ctowxating &om expZosive iubstamces ajad weapons of mass destmcfipn is timdly, such that 
when A paiticulate mattct is emitted from its substance, its concentration, or presence, will 
iintnediately be detected axid communication is then enabled . fitom the detectioh . 
eoTitonment to the network stations (69), which ate classified and ./or unclassified for . 
. security monitoring of ac least a nation. 

The receptor (W0),.whicti J6anc^^ both as an amplification device and also as a control " 
system, contrpls and. ptocesses the orctsdl detectton instantly and. eriables iwireless 
comm\m<^tion. to at kast a netwoii stad^^ The detection process enables co^fant . 
.monitoring and recjuircs no tunnel for people to walk through, but rather detects these 
people as they walk pass a person wcarm Its mobile detection means 

is portal and mvasive^ preventing any act of suidde bo 

also enabling a non invasivx detection means when the patticuktcs in the wind waves are 
non dcstiucdve. The detection of explosives or contxabaiid emission is from concealed 
$ubstances on individua]$, lu^ge, vehicles, crashcans, airplanes, buildings, and other areas 
where such weapons could, be used Because, tnany particulates of substances can be 
. . contained in wind wav-e^s, the. sensors on the out6t (10a) are outlined and configured to 
. , single out each cohcentratibn of various particulates that may be sensed or detected within • 
. terrotist netcvorks, enabling effective sensitivity and reliability to its detection of absolute 
solution for taitical ankly^i^ of weapons of m^ 

The silver micro-fibeiced mateml (220) also serves as a filter dement sensing .medium to . 
. absorb particulates fpjt analysis in their mobile environment, while the antenna (201) also 

provide a themial mentis to vaporize and evaporate the particulates to increase selectivity 
..and sensitivity for detection, and thetmostaticany provides HVAC means in. response to 

Other envijDonm^tal conditiohis td burst reliabihty under all weather conditions. .Xhe centnal 

secnittiy monitoring sta^^ (70) is. linked to the receptor (110), which, enables 
. conminnication with various stations through the r^dio firequency fei^ials. generated by the 

txansmitt?er (311). A . iincfoprocessor (140) is coi^ 
. output mterfett (300) to the arialy^ 

system (tQ9) for receiving radio .frequency signals ftom the sepsbrs^ (200) and / or (200a), 
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which ate empowwdl by the transmitter (311). The ttcdvex (312) and sigctal decoder (3l4) . 
pi:oce39e5 signal^ the decoded signals ate theo. ti:a]Oisn:iitted through interface (300) '^kok (301) . 
* ' , to the central securitv monitotjfig station (70) or network (69) and other. aj^ncies (80). Tlic 
. keceptot interface (300) and the central security monitoring Station interface (301); ^wiad . 
.: towers (71), or other n^tv^orkd $uch as niegatdi (3001), vehicles (14),. computes (ll)/base * 
stations (13), branch stations (16)^hi^way advertisement board (007), industries, police 
■ , . stations^ and scjbools ate connected throug|h wireless links or modem to the radio Etequenqr 
or inAaated linksi 

The receptor powets the outfit (10) through . 
Means (241). The wii;ele8$ connector (241). includes a transrnitter (242) and.a receiver (243) 
and need at least a 9Volt powet fotits initial energy feoxn the silicon battcty cell (808). The 
silicon battery cell (808) i:^ the central energy source and empowers the amplifier to enable 
acdvt emission of.beanw over the sensing surfeces of die outfit (10). Because the sensitivify 
of the wireless connection depends on the ligjit in th^ environment, the transmission and. 
. teceptiori quality is tlnen ..enhanced by shielding the lR LED and the photottansistot by 
f<>cusing the IR beam The potentiometer is adjustable to get the best possible 

. connection signal The Tyirele^s connection is a secondary connection tncans when die fiber 
optic ribbon ot cable corinectipn becomes faulty. The wireless connection uses, infiisited . 
transmitter and recei\^cr to carry energy to the sensing medium. Since the wireless 
connection is a secondarj' means, more emphasis is on . the ribbon connecting means* With 
the. fiber optic ribbon. . connecting means, a more timely sequence of events is . 
preptogtanjobaed, ■ any of the scngors senses weapons of mass destruction/ 

plurality reaction is enabled through the receptor's random analyzing circuit (244), tp enable. 
a tattdom ou^ut through th^ 

. A LED is fired dich time, the sensors 
•pulse rate pf enusstbn is adjustable dirough the potentiometer to enable .flexibility for 
random adaptal^ility to other sensing environment. One lead of the LED represents the . 
. . anode and the o4t^ is a cathode. AU the anodes may be coimected to the resistots R3^ 
. . pulsefibinany of the. smsprs . enables con^^ 
. / . to networks and other security institutions. \}}lien SI is broken, at least one of "dxe lJE 
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stay lighted to indicate »«;tive power in the IR s]rstetn and can be adjusted to highet clock 
. . speed. The tianstwttex accepts signals from the sensots in the outfit (tO)i modiiSi^ the 
; . signals, and catries th.e sigo^ through waves or beatns to the satelUte or new^xjk stations 
"Receivet.? The beajns, which are of inftated light, are translated at the recetviog isnd back; 
. into signals that can be (fisify ampHfied to undittstandaWe or readable infomiatiQstt and 
commuhicatiofl data. Reply ftotn tJie receiver is obtained through die redsmng. dtaiitry' of 
. djc receptor (110). • 

For a tpiiiiary combat, settings a miUtaty advanced combat system's technology empl<^ a 
battle ship (800) >yith wind to«rer (71) positioned in the sea (^^^^^^ 

propeHer blades (802). aeronautipafly powered by natures sea wind (803). The wind towet 
. (71) has. a cail-tfliie («06) thit ^njibles the tower to rotate with the wind, ci^eatiog a kinetic 

cheigy along its movefttait The kinetic energy of die movement of the wind (8 
sea curre?it (804), ^hith is theh stored in cells (805), for energizing die lecepiots (UO) .. 
through the tepeptof's siUcon battery cells (808) while in combat operations! . Tlie 
; . . bmpowctm^t of the receptors (1 10) with die energy generated by the wind tower (71) is 
much powerful and. will continuously energise the receptor for die entire life of the combat 
Creating a night- ttmc and day light energizing means that is much sttongei, poWerfiil, and 
, dependable than solar energy means. The receptor wiU utilize the natural form of electrical. 
, . .eneigy in ocean cuttcnt through wind tower (71% 

around the cpuntrj' to empower commercial homeland security recqjtor devic«!s. 

. . the wind tower (7t) includes an automatic senaujg unit (807) that enables a revc*tir^ 
beacon %ht to emit cojastent beams of electrical enei^ to the receptors (110), and- also 
empoweriijg Aemiiitaxv outfit (10) fwunicpe sensing c VChen a sensor (200) or (200a) . 
senses gases or other objects; the transmitter (311) wiU generate a radio & . . 

using antebtia (109). thjcoii}^ continuous wave burst widi an identification code unique to die 
type of wave getxcrsLtcd by t>iolQgic^ ojc chetnicfti gftses atxd explosive. When, such wave 
9%oais are matched^ cotnj^nujucation is enabled to ptomptly protect the vicinity where such 
signals were matched. The radio ftequency signab are sent and received through the 
. autcjuxa system (109) . to the frequency modulator (312) or modem. The modulator (312) 
outputs modulated sighafe tx> the microprocessor chip (140). The microprocessot (140) then.. 

PA6E15/27'RCVDAT1/1(/20076;41:16PM [Eastern 



10/97/2806 23:00 3016083531 TABE JOSEPH PAGE 



&tQts out the signal output to improve signal to noise ratb and compares ^th the wave 
. pattern of th.e coded detection agents. 

The sensors (200). or (2p0a) opetatcs on tnany different principles of detection. These, 
prindpks include, but are not limited to infrared and thin-film detecdc^tx, piezoelectric crystal 
and transducer .dctectiont pie^oelectric cantilever detection, pieeoeleccric MEMS detection 
and the like. The receptor (HO) or cell phone (111), or two-way radio (112) recces output 
. . .from each of die»e sensor? and output signals indicative of the. signals reqeived The 
algorithm of the. techniques of the sensors sensing pattern will xniaknizc the likelihood of 
any false detection of deadly agents. The output of each of the sensors and detectors are 
: . connected to die input of a ceiitral processing unit '*CPU" (141) comprising a GMOS (142): 
. Figme 2 is sieen to describe an oflficer (35) wearing such outfit or jacket (t 0) and patrolling 
an environment (60)v^. auspicious areas (90) or between suspicious vehicles (50), allowing the 
• jacket or outfit (lOa) to detect deadly ^ses (700) or explosives (600) around such vehicle . 

(50) if the. said vehicle is carrying any deadly gases (700) or explosives (600). An officer (35), 
. wearing such Jkckct (10) or outfit . (10a) and patrol!^ 
the jackets (10) detection of e^cplosives (600) or gases (700) if the person (40) has any of such 
explosdve?^ (600) in his jpo3Ression, 

The explosives (600) and deadly gases (700) have recognizable wavelike properties, and. the " 
sensors (200)^ which ate embedded in the silicon substrate (205) and affixed inside a jacket . 
(1 0), have ttained behaviors diat are recognised by the embodiment of the present invention, . 
enabling the detected, information to be transported in data forrd to a cento^l security . 
monitpring statiqn (70) ot rietwork clo^e to the area of detection. Figure 6 is seen to 
describe: a receptpr (110) vibrating ringing, or sounding an alarm when the said jacket (10) . 
• senses any weapon bfma^s destruction, or the detection of any weapon tp activatco activate \ 
the receptor (110), enabling to the centtal secujdty monitoring ' 

. station (70) or. njetwork. The receptor (110) is coded to identify its base or location; such"^ 
base could be the aiitport oc an. assigned, government building each time commimic^tion is 
enabled to a cjentiKil security monitoring station (70). The ttansroitted data is communicated 
. to these station? wirelessly for urgent responses to the referenced detected situation within 
the yianity of the detection and dig detected device. This could be explosives (60Q), . 

. ". . ' '.. 22- ' * . [ * . *■/. 
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chemical (620% g?$e$ (700), biological (630)^ or other agents and the like, which are noriaaafly 
hidden in. a trajOisit hw, thereby requiring the transit bus drivers to. wear the iinstant outfit 
(lOa) o£ the instsUic jbiventiop in H-LIST. This pieseM inventbn advances seQst>rs and 
incoitporaces tljtc sensors in a designed outfit built on pattern reco^tion technique, 
disceniing meaningful de^ficucttve infoimation on materials that ate mosdy earned by people 
in andeipatoq' ant^c^p^pn^ of terrorist or destructive intensions, allowing sig;[»fic;aat 
recogni2able pattern technique to enable prompt actions to the detected situation^ 

H^LIST detecdon^ whij&h a biological, chemical, or explosive tool and the lilte, enables * 
wireless commujoicataon to receptors (110) and central security momtodhg stadpns (70) 
when any or such corribiiiadon, such as chetnical (620) or biochemical mateidal (6^ is. 
detected The. invciitiouy which also is designed to £aLciUtate the woik of TSA, .filters out 
analyzed data from an environment (60) and communicates to a portable receptor (110) and. 
. the neatest centtalsfecurity monitoring stadon (70) or network (69). Refe rr ing te Figure i is . 
seen , to show H-LIST dctecdon which allows subsequent posidon readout from cantilever; 
beam dclElecdcMi technique through micro-fabricated array of cantilever type isensors (210) ' 
embeddied in a silicon substxate (205) and etched on a micro-fibered material (220), enabling, 
a wearable and mobile detection of an envisonment (60). The cantilever (205) is coated at 
the side with different ;;>cnsor material (212) to further exxable detection of specific gases 
(700) or explosives (600).. These sensors (600) and (700) are selectively arranged in a micro-/ 
machined etched cayidexi (216) on silicon substrate (205) or wafers witibi the rear face 
tenninated with micro-ifibered materials (220) acting as a jacket lining (20) or insulator and 
carries muldfuncripnal sensors (215) that enables knowledge, and information on optical 
prpperties of the s^nsijtig jgases (700) and escplosive elements (600) as they are.escpqsed to the 
analyte (17^) carrying fliqueou^ 

- H-IiST deteGtipn operates on multifunctional sensing and employs an ekcttronic nose (230) 
to enable detection of idifferent odois from its receptor layers (1 70) to an analyte. (11^5). The 
receptor (110) has an enabling chamber (195), which is linked to the silicon substrate sensor, 
array of the. micro-fibered ftxatcrial (220), The silicon substrate array inter&ces with the 
output connector (25) of the said micro-fibered fabric (220) and the input adaptor (160) of 
the receptor . (UO), to enable a mote advanced selectivity and sensitivity and alsp to aUow 
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speedy and dmdy tes.p6nse$ to multifunctional detections. The atray of the cantilevet (210) 
is nuacormechflnix^ ynth multiple silicon substrate cantUevets that ate finkeidito the analyte 
chamber (I95).that afo;sorbi» aU sensed information. Gtains of membrane (190) are etched in 
tiie suiatyte chamber (195) to exuible signal separation for specific r^oxting to net«70xk 
stiations (69), The cantilevers (210) could be of a miatvmAchined single crystU .micix>- 
cantile>!^ T<rith mtolriple resistors, \widi piezoresistot (211) fabricated in the . cantilevers (210) ; 
for determining the cantilever stresses resulting £com stress fihns deposition on the ; 
cantilevers ^10)- Figure 3' fiirther shows a capadtbt cantilever beam (212) configured to 
electro-statically be puiUedr-b into a substrate (205), to enable the puUed-in voltiage (Vp) to 
. operate as a function of the dimensions of the micro-beam devices (280) and the modulus . 
and stress state of tihie beams .(28p)« The beam deflection signals ?jte transformed info 
information specific to . the analytical useftil signal fi:om the reaction of the analyte (175) or 
the physical propett}- of the investigattve agent (176). The analyzed information. i^ dien 
readout simnltaneousiy through a beam deflection (284), oiitputdng through . a 
multifunctional fiber-optic ribbon (240) or micro electronic grains of sensors. 

Multiple light sources (245) arie connected through membrane (190) into the analyte chamber ' . 
(J95) to iUuminate individu^ cantilever (210) with light beam through the i&ber. The 
deflection of the light (245) from the cantilevers (210) would shine on a position sensitive 
detector (250)^ enabling bending of related sensors through photocunent (275). due to stress . 
fiictor acting on die beam (280). The photocurrent (275) is then transformed intc> voltage 
(Vp) and die voltsige ctcatcs pressure on the cantilever (210)^ enabling biendixig indicatiye of 
die detected signals conwriunication to central security monitoring station (70)- .The 
.occurrence of the. bending is due to surface stress on the sensors and creates resonance 
frequency shift (514) caused by the surface stress change^ which is suhsequendy caused by: 
the change of mass (265), . 

Figure. 4 is^ seen to show a piezoelectric micro-mechanical system and thin fihn in the 
. detection system, allowing iiicofporation of a combination of tnid:o7electix)-mechanical 
, systems (420) and diin film (430) technologies into die de^igo of H-LIST detection, enabling 
the integration of silicon micro-fibered materialg . (220) and microeiectronjcs dxctuts (410) 
into multifunctional sensor a^ys (330)- fabricated on a sensor in a silicon substiktes (205) .. 
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seosiljvity aicxd afiBxeci in t&e interiot o£ an ouciEit (10a) fiabric or a weatahle $c<puxtt7 jacket ' 
(10) to enable detection of biological, chemical^ mechanical, and physical paratxietecs of 
. . enforceable dpsttuctivc material. When the sensor is embedded injside the sjUicon substrate . 
(205) and etched inside the micrO'^fiibeted matetial (220) or other fabric materials^-and die 
tmcroekcttonic otcuit (4tO^ 13 integrated intp H-LIST device dey^eloptnent and interfiaiced 
.with multiple sensors,, it advances) pattern recognition techniques in the at^plicaitjion .6f the 
/ sensing jopatexials u$.ed fojc the development of homela^id security* Allowing die applicanbh; . 
and implethentation of H-LIST^ which prescribes adiranced sensors for multifuncdonjal. 
. ; appUeadons and desigos to enable the integration of other technolbgjies to enhance 
. interactive- homeknd/ secunty • b^ adopting odier inicroproccssor' electronics (85) into a.. 

digitized system, enabling incorporation tiweless mobflc detection into bioiiemical, 
.. dbidbciical, ot .multifimcuonar sensing through a. wearable fashioned outfit (lOa) designed to 
be worn by law enforcers, or security officers (35), or other agendes . for monitoring 
biojogical aiid dbemicai gases (700) or bthfer ei^losive elements within a common 
environment (60). or for security and global protection. 

H-LIST could be ttan^fottixed into H-LISXIP " Honfie - Land In te lligen t Sys t em ^ Homeland 
IttteUjigencc systiems Technology for International Protection," and will search and pjcocess 
any material of mass destruction such as biological^ chemical gas, or other ekplpsive devices . 
in an assigned environment. . That is, tiny gtains of sensors (200) or (200a) axe embedded, in a 
silicon subsbrate (205) iand ^ affixed on a micro- fibered material (220).. The micro-: fibered 
material (220) is then aftixed on the interior of a regular wearable jacket (10), such that ate 
" . normally, v^om by officerfi^ security officers (35), law enforcement officers, military personnel 
and the like. The tiny g^m^ of sensors (200) are all drained to recognize diffeiJent gases 700), 
biological (630), chemical (620), or eixplosive materials in their wavelike pattern structure, 
. and are intelligendy cotistructed and architect to. invisibly run dvrough the silicon . substrate - 
\ (205) in the micro-^fibcorcid .niateri^ (220) in a way that all the tiny grams of sensors (200) or 
^OOia) ^ coded and wired in the mioro-fibered material (220), such that an extended output .. 
cotxncctor (25) is expoSsed but of the tnxcro-fibered material (220) to the side of the outer or . 
ihnef .assembly of the jacket (10) or outfit (lOa^^ 
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A rechargeable receptor (110) is worn on a waist bdt (120) and on the waist area .(130) of Ac 
security ofEcer. (3^)* The receptor (110) has an adapting input connectkig en4 (160) that 
aiccepfe put^>uf from the silicon substrate sensors (205) into the input teisocdnal (160) of the. 
recejptor (110). Figure 5 . is seen to show a receptor (110) and a wearable outfit (iOa) . 
cottfiguredon theofEccr'sbody. ^ 
(10), affixation i^i in a way that co^^ 

cleaning, Hie ailicoo micrO'^ibcred material (220) acts as an insulator oo the officer- s body, 
and as a detector on its mobile envirooment (60), permitting intelligent monitoring of such 
explosives. (700) ot -deadly devices. The sensors (200) run through the interior part of the 
• Jacket . (10), and the output terminal (25) extends outwardly at the lower side of the jacket 
(10) such that the. extended output connector (25) is connected to the input adaptor (160) of 
the reci^tor (110). the receptor (110) is made of microelectronic materi^s ^rid incorporate©. 
• : . ; ah intemgent thicrpproccssbr chip (140) diat empowers the trained brains of die enibedded 
sensors (200) Of {20(h) in .the silicon micro-fibeted material (220), such that the sensors. 
^ detections of deadiyymAterials or weapons are timely and the analysis, and :xep<>rting is in 
JDddlliseconds per r<^ timt\ * 

The receptor (HQ) cbnnects and report to die central security monitoring station (70) 
through wireless networfes (6.6) or wind towers (71) and remotely empowers die. detecting 
. serisorg to n^onitot assigned environments (60) for materials such as radioactive, cesium, ' ' 
. chemical, biological, iexplosives, toxic, biochemical^ and the like. Such an environment (60) 

include;s, but is riot : limited . to batdefield, office building, public tecreation areas, 
transportation <H^pmp.ot' - i ecfcjipmeni ;, city centers, stadiums, government buildingsr, airports, . 
. ... schools, tunnels.and die lik^. The appUcariotx of H-UST advances the knowledge needed in 
. : ' ' ■ u • momtoribg antidpatory or siispected terrorists acts and also makes Horndand IntelB^nce 
Systetns commturicative; by iadvarxc^ knowledge and information systein*s detection of 
. suspected; t^rtorist mov<?mcnts. The appUcation of H-LIST is fiirtha integrated :iri 

air^og or digital; systems or both, with h^er d^ptee of processing lai^ informiariori at 
much higher sensing sjiei^dls By incorporating advanced sensing throi^ the midtifunctiotlal 
. . sensors (215) in die inner djetachable lining (20) insulator inside the jacket (10>, or an outfit 
(Ipa), locali^c^ p^rametetKi wiU be detected simultaneously and higher cbmrriunicariori sig^ 
to noise ratio and good cros^ sensitivity will be covca:ed by the sensing ainphfication through ' 
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. tixc tffcqjtor chips (t4Q). Tlic sctidots (200),whichcon5ktofa detedtoi pktf6rm(295),^ . 
cpiliiixuiucate with the detectors (290) tbtoiigh an active itttetfecc means larith vamble 
dectrical, mechaniait optical, ox chemical impedance- The platfotm (295) will generate, 
electncal output sigh^lii q£ pulses indicative of the detected infoxmation and cpmiinunicate 
• diereof..' 

As shown in figure 6^ sensots (200). and (200a) ate developed with optimized sdectivity and. 
sensidvity^. usiDg semicoaducfoc imbrication line in thei* development piocess to . enable 
communication of human bodv responses to environment, such as heart beats or respiratory 
data reporting. Because/ of the selectivity and sensitivity of explosive (600) and other 
themical pt biochemical materials, different materials such as nanoctystalline material could 
be used in pattetniix^ their sensing medi This txxaterialwiU offer an itmnersed prornise to 
improvtrig the. sensitivity of H-UST detection. In targeting mixed gases and 4ome odors 
within a confinecj location or allocation, other devices such as electronic nose (J230) could be 
usied to look for specific patterns or finger prints of the gas mixtures, which may consist of . 
. more than, one chemical sensor to sense a specific gas and also be trained for a particular . . 
pattern recogoidon siyst^rm. in detecting explosives (600) and other destructive materials^ The 
. incorporation of outfit (tOa) for sensing and detecting of weapons of . mass, destruction . 
embraces multiple sensors ajnd mobile detection, such that; with the silicon micro-fibered 
muldfonctiqnal-sensor array (330), gas sensing and other sensing would be based on changes 
in the surface or near surface oxide conductivity (440), which are caused .l>y the formation of 
space charge cegiop (445) induced by gas absorption or oxygen vacancies on the surfece . . 
environment (446), . •. 

To enable the ac^xitate operation of H-LIST detection^ figure 4 shows a sdiematic of gas 
sensitivity, which allov^-s the detection of gas concentration, and gas sdectivity, which is the 
detection of specific gase;?. (70.0) in a mixed gas environment (60). as they are drawn to be of ^ 
ve>y importance in the ^xnartness of the system in other to preveri^t the incorporation of 
intelligent devices such as chips (140), (200a), or semiconductor (142) fix>m being hiscnsitbre. 
. In the process pf silk^m jrmcro-jfibered material (220) and the &bricarion.of rnicroeleciteonic . 
citrait (410) as . shown, m figive 6 to enhance H-LIST detection, a silicon Mbsttate (205) is 
tnibro-piacliined through a diiertucal or electrochexmcal etch technique; employing 8iliG69-td- 

-27 ; • , • ' ^ • 
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silicon (460) and or saicb)bt-to-glass and 6t ceramic wafer bonding (470) to sttoagtiben die. 
micro machibing or rmccoeldcttooics integration to enable muldfunctional sensing . (21 5)1 
The sUicon-to-gljiss arid or ceicanuc wafer bonding (470) is seen in figofc 4 to allow dxe use . 
of sii^e crystal siliiconf instead of pblycrystalline silicon to improve, the design of mictp- 
acoustics and rnicro optics in the micro-electro-mccbanidd system (420) and dun film 
techni^e (430) to enable the integ^tion of microelectronics dycuit (410) and 
;. / multifunctional se»sor. (215). into homeland security &shioncd jacket (1.0) br outfit (10a) in. 
H^LI^T. Wafer bonding (460) and (470) in sin^ crystal silicon will significandy lower . . 
• ' acoustic losses and better optical properties. 

Though odi^ bondii^ medjiod may be used in the mictoelectronic process, the platform 
. that would allow sensiurc electronic monitoring is the piezoelectric sensors (180) shown in 
figure 1 and figure 6 or the cantilever sensor (210) shown in figure 3 and figure 6 both 
designed in a wearkhle. fashion outfit (30), With these, bulk and surfkce acoustic wave 
resonators (500) arc used for multiftmctional, physical, and chemical sensing, and includ^is . 
odxet sensors like viscosity sensors and the like. The resonator-based sensor (500) measures . 
resonance £tequehc>- fihift such as . in surface plasmun resonance spectroscope, caused by 
" ':■ mechanical, chemical, or electrical permrbation of the boundary conditions on. ihe activ:e 
interface (300). ITiese electrical perturbations occur in metal films. (543) tyith different 
conducttyity values deposited on the resonator (500), enabling various loadbog effects ia the 
Kquid and solid media . (505), which will damp the osoUations (514) of the.resohatot (500). 
s . . and modify the sensor resolution.' 

The resolution of the; scmpj^ is determined by the resonance, ftequency shift response to the \ 
eartcmal peiinrbatipfts, addk^ the capacity , of the monitoring electrbiodcs to atcurately 
. measure the fi:equencv dhift 'within the detection environment and enabling damping of the . 
osdlUtion (514), which is caused by the acoustic energy drained wh^n fi»e quarts resonance 
(51 P) is brought to contsict with solid liquid medium. (505). The systeni uses resonators §uch 
as rntehanicd resonated to measure the fi^quencics and to enable the design of higher 
. . accuracy in s^sorsenwii^^ However, th^ selccti^dty prodcss depend ojti the 

parameters of the gas abso^tion and co-absorption mechanism^ surface reaicmon kdneti^, 
and electiorl ttan$fcr to and firom die conduction band of the seniiconductor {142), which . 
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ate achieved by enhancing gas absorption or decttx^nic effect in plurality metiiod such as 
suf &C6 modificatiooy anU can also be iaflueaced by the addition of metal dusters (520) to 
increase the sensor seiiMCivi^ catised by dose coupjtog between the sensing (400) and 
catalytic jproperides (504) pf the metal oxide (530). Figure 4 furdicr shows metal dusters 
(520), which are added t(>;&e sensors (180), (200a) and (2O0) to increase selectivity and; 
consist of chemical sensitization, which enables metal particles (522) acting as centers for 
surface-jgas absorption and; spill over onto the oxide surface (540), enabling reaction with the 
negadydy diarged ch^isotb^d oxygen. The addition of metal dusters (520) enables 
. .decttonic sensitization rcsviltbg- from a direct electronic interacdoa between the oxide 
surface (540) and the metat particles (522) through metal oxidation and reduction processes.. 

In other etnbodiment, thin filtn coating (430), which is sensitive to the mit^ured paratnetm 
of the setisor?;. is deposited on the resonator (500) to enable changes in the physical , ot 
chemical, parameters that will change the tesonant frequency shift OHbie resonant-based 
sensors (180) and (200) will measure resonant frequencies shifts caused by mechanical^ 
dectdcal pctturbatiotis, chemical or biochemical equivalent. With tliis pic3:odcctric 
resonator (500), electrical perturbation will occur in the metal films (543) -with different . 
conductivity values deposited on the resonator. When the resonator (500) is itnimersed in 
, water, it will. be deposited in ion-conducting electrolyte. The respludon of the sensors are. 
determined by the resonance frequency shift in response to the external perturbations and 
the capadty of the monitoring electronics to accutatdy measure the frequency since H-LIST 
allows amplification of electronic signals detected by the multifunctional sensors (215). In 
. .. .'this, the oxidised particles are reduced, enabling a change in carrier concentratioii of the 
setnicpnductor oxide substrate (560) to enhance sensitivity through doping to modify the 
carrier coficehtration and mobiIit}% or through micro structured changes by tlie reduction of 
oxide particle sixes. . 

• In aU teachings^ of the H -LlShf device, the film processing allows the ^nderstandixig of thin 
film d/t^sition. pr6ces$c$. iiXe chemical Vapor condensation or sputteririg, and scteSen- 
pfinting or tape casting^ As the thin film (430) is deposited on die piezoelectric isesonant Hne 
(570), additional acoustic shear wave modes that will not couple dectdcaUy to fluid are used 
..to avbi4 heavy loss of ac^bustic energy. Each filni will detect a .cbi;responding .gas 
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. fximpQuent StiD in Qtb«ar embodiment, silicon and a noo-pies^oelccttic substrate are used to 
configux^ at surface atbustical wave to cfl^ 

iatet-digital tmi$dacers . (31S) arc coated vnsh ZnO, which is a piczoelecaic mate^al that 
. .could be. deposited using Reactive magnetron sputtering. The sucfisice acoustic wire line 
(570), which is enabled, wheju the sensing coadng changes its mechanical paxametexs in the ■ 
pifesencc of gas to which partial pxessute is measured; will enable the resonant ft^etic^ 
. . shifts due to the sxiitfaci: acoustic wave propagation velocity. The surface acoustic wave line 
(570). is coated with passive glass .film for calibration, allowing the pattern recognition 
. techniques to he admiiiii^^tere^ and commuaicAtwc c9FJTff""P^rff rgd in 6rder to analyse the' . 
. . sign^. coming ftom the vadipus sensor TTic resonator (500) has . a maxiirium 

conductivity and . be WcsHke.ia reste ; . 

.. In another enibodmient; wind current (804) traveling through waves (820)^. such as radio 
wave or microwave^ jir<? coded and empowered by a wind energy source (830). Such that^ 
The operation of the tvwd energ>' source (830) is interactive with at lease a turbine (840). 
. responsiye for emitting matching energies in antidpatory anridpation o f possible energy 
generated , by any po^isiblc. clicmieal combiaadon or biological agcu e c s ombinadon .diiit ore 
. l»O09ibto of a combination of chemical or hiological agt^nts culininft^flg rCQulriog ijtx.thc . 
. c j rcadon of ia weapons of mass destruction. Whcfcin» paid emitted cnctgy interacts with . 
. traveling cQcrgy for analysis - and communicatco - thereon, and wherein' s a id emitted cgeigy ^ 
, from least a wind cyrerg y source (830) peri e dicolly cnipowen the scnsitivicy of at least k 
* ^cd o^<^fit (I0a) foy. detection and analysis of weapons of nomas dcotmc f ion. Such weapons 
, ; of tpass destruction include verbal aerial communication between enemy ncftwod^s such as 
networiw run by (a), tcrjrorist groups- The wind eneigy source (830) isi linked witii the wind , 
fiber tower (71) to enable interactive networks spectmm for communication indicative of '■ 
reaphir^ g homeland securityJ^roadbaiid networks fnr Icv-al, state, gegionai and federal fas^ 
, - ^gp^ds^ tfirough l^ H WST, Whereby die outfit ^n^hk^ a platform for dfet^ctioii arid is . 

■configuired^th fee receptor for providing high resolution chft m icay biological and eatplo^ivfi 
" detectiba data and ottyer cttrical dara to first tesponders. 

fix another o»e embod^ent, a paste or ink (585) is printed on a smtaUe substrate wiA two- . . 
stage heat treatment to. form > dense layer with a favorable stmcture". In yet another 
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embodiment, the paste (585), which is of powder joaixed wth an oigamc ;mediixtn and a 
binder, coUabotajc the coaect theological propctticfi to deposit layers pf sensoi: inateriab on 
the substrate. 

The paste (585), which contains nanoparticles, is deposited in diffc^t substrates and heated 
at various temperatures to obtain the required dimension of the film (430), enabling reactive 
sputtering processes .or vapot deposirion process that is superior for the use of H-LIST in 
mobile dfifes^ monirorii^ and security. StiU in another embodiment^ a W temperature 
: and pressure deposited Nitride «AIN" thin fihn (316) is used to integrate widi 
mictoelectrbnic deviccfiv and sensors with conwoitional photolithographic patterning , 
tetiniquc/ embedded in a .silicon substrate (205), and etched on a micro^fibered fabric 
. material (220) for the d^s%n Odier materials that are nqt mentioned in the . . 

inveritipn could be a^ed as a fabric to etch die embedded sensor on the silicon substrate 
(205). A flexuraJ pJat<.^ \v^j.ve gtavimeter sensor fabricated from SOI wafers win: enable the . 
;■ aluminum nitride *'AIN'^ (31iS) to be deposited on its surface, allowing die integrated digital ; 
ttansducers (515) to act on the piezoelectric aluminum nitride layer to enablle the lunching 
and detection of plate waves on a thin silicon tnembrane (190), which is coated* with binding 
sitc^specific polymcts, such that a change in die silicon membrane resotiance frequency .will 
/ . detect a change in the picjsoelectric crystal mass (265) as a result of a . subsequent change in 
the menabrane mass (195).. » . * * 

The binding of the associated antibody/antigen caused by specific recognition would result 
in mass increase and d^rease in frequency. The change of frequency inflects the presence 
and aniount of the targets. In andUicr embodiment, the pie;^qelectric AIN thin film (316) is 
depositaed on a glass and or .cetanoic substtates and. embedded m a sihcon inaterial to 

improve the flexibility of the sensors (180), (200), and (200a) etched in a micror^lbered 

*' . • it.. 

miQterial (220) to enable a .t^^ . 

^ny fashicto outfit wearable for security monitpring of deadly gases (700) apd explosives 

(6fX(). ^Sbte Achievemifent is obfciined by throug j h ' mnmptdat^ «%gpniffr' ^?^ ^ r^f *\^M*\ht^jnH^ . . 

of die film by controUiftg tjie deposition parameter precisely. Howevet^ botfa nanopowder 

and nanostructured film' ace /utilized in the processes, Nanostructuted coaterials are the . • 

■ ess^tiais to achieving higji gas sensitivity, but die technique requites desired pxidie 
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coii^osition ynth a specific dopant and few processing steps. Oxide njaterials ajte niade 
more seasitxvte by intcdduding dopants; which have unique gas absotpdon dm^ctcmpQ^ mA 
utilizes matez^ 'with $peci£ic ciitalyuc pxoperdes to enhance gas sensitivity. . . 

The drawings cleady outline die scope and embodunent of pxeseint j^staddt invention. As per 
.figV^ 12, die follomng components ate fi^ 

:ici=cpu ■ 

ICa-BFP Chip jcesidci: 
.LI tL2=^LED. 

S1=ASPDT **Automatig mqmentaiy single pole double throw*' s\yicchi for trwsnutting and 

teccivfeg signate. 

Cl=HiBcttolyric. capacitot 

C2=imf capadtpt 

C3=ittif capacitor . 

Ql=InfScared or g<ineial purjpo^ 

Q2=Phototi:ansi5tor dxjtc<;tor. 

1^1 =In&arcd LED cn:utt<jj: . ' . 

Ml =^speak€Jc/micropbonc 

jLl through R10=liesisto>:s 

It; is to be understood that the $cope of the present invention is. not limited. to the labove 
de$cnpdoni but encompai^^es the foUowing 
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'•• ABSTRACT 

A -mobac PIgmc Linrf Intelligcnt Syotcm'j Technology Homdand Intelligence Systotas 
Technology "H-UST'. gompiise^ nano-sensors embedd^ m ^ silir^ «,f^c^^^^ 
Sfeji^d/fi^Sgd^ m a m<;fo-£beged mateml to ena b le an nutff x fot 
texxomt Activities aiid for ttacking biological and chemical gases,, and explosives, including 
stationaxjr and portable weapons of mass destruction such as those that ate likely carried on 
, the body of a,terrotist per^ or suidde bomber, or that are likely planted in a parked vehicle 
, . or carried inside a moving vehicle. HrLIST includes a densefed wired outfit c ompri5»itig 
isaSLa jacket that is worn by an officer, a security officer, a bus driver, hostesses. Doctors 
and the like, for sending deadly gases and explosives V ^ ^ulc patrolling in a dejfined area. A 
. receptor is opmtively configured with the outfit and attached on a waist belt, 2xid 
coyqfl>uxric;gavely connected to a scnaotdd jacjkct'a the outfit input/o ntpur connector through 
?t tot^T yAred or wirelessJy means for empowering the sensors and for receiving sigofil 
; communication wirelessly; indicating indicative the presence pf a the sensed agent Detected . 
signals are tran$p6r.C€;<i vvif elessly through radio frequency signals to a centtal security [ 
monitoring station, enabling communica tion with first respdnders and backup security 
personnel^ or. agents to the vicinit>» of the detection; The sensors are paultifunctiQnal and 
coded to recognize wavdike pattern of gases and explosives traveling through the gcncifated 
tsbdio wave frequencies, of a tran s mitte t and a fipequcncy modulating ycccive ^; The wir e^^ 
outfit: and the receptor axe operabl e to process the portion , of the, detection signal to 
determine whether there is a concealed object bv condiicting a test in which a first 
characteristic of a first dielectric constant associated with a person is determined; and a 
. second characteristic of a second dielectric constant a ssociated with the concealed object 
and or weapons of mass destruction is determined to expedite d ata trayismi^drih and 
communication to first responders. 
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